10 



CLAIMS 

J*- .1 fiwr* laser the method comprising the step of 
A method of fabricating an optical fibre laser, the me V Z cmreina 

< ' «U of the optical fibre, the writing hg* <*•» bem S P 01 ^" / 

Sill *• w ° onhogonal "r 5 of ** T ,T 

has a different gra g ■ i^bstantially identical for 

the grating structure comprising a discrete phase shift wmcty^ 
the two orthogonal polarisation modes. 

10 1 " „ ^ tafiWm i in v^ch tfaXiting light beam is polarised in a 

o 1 A. method according to claim Umwruou ^» 

~ i r tnfh e axis o^fee section of the opucal fibre, 

direction substantially perpendicular to the axis o^tne 

i / 

. • 1 or a4n 9 in which' the writing light beam is an 
3' A method according to claim 1 or^airo in 

15 ultraviolet beam. 

about 244 nanometres. 

i 

• / ^i n <™« I to 4 in which the optical fibre section 

20 5.'j Amethc^accotdiVtoanyoneafclaimSlto^mw 

isidoped with at least oneCpUfyiag dopant 

/ . • <■ ■ uirh tKe ootical Ifibre section is doped with. * 5 

6 . A method according to claim 5, m which the optical , 

letet one rare eartj/ element. 

, . ri , t u. nnrical fibre section is doped with 

7. j A method according to claim 6, m which the optical no 

erbium andAterbium. 

' nni wherein the optical fibre laser is 

g A. method according to any one of claims 1 to 7, wherein u 

30 stressed to provide substantially single polarisation operation. 
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9. A. method according to any one 
stressed to provide dual polarisation operation 



of claims I to 7, wherein die optical fibre laser is 



structure is 



10' A method according to any one of claims 1 to 8, wherein the 
5 w>en as a Moixe phase shifted structure to provide lasing operaooa/t two waveiengths 

hak/ing one polarisation. 

U : a. method according to any one of claims 1 to 8, wherein the grating struck is 
Wten as first and second overlaying DFB grating struts to provide lasing opetanon 
10 at two wavelengths having one polarisation. 

,1 An optical fibre teer comprising an oon4l fibre having a stating structure in a 
seition of the optical fibre, wherein (he grating stntotnre has a different grating strength 
for two orthogonal polarisation mod/of the optical fibre, the grating stfucture 
lS comprising a discrete phase shift whi/is suhsantially iderinca, for the two orthogonal 
polarisation modes. 
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doped with at least one arirofifyirig dopant 

/ . ■ t „ 1 -l \ n which the optical fibre section is 

14 An optical fibre laser according to claim 13, in. wmqa me up 

do^ed with at least jone Tare earth element. 

,5! ^ 0 pZ fibre laser according to clam 14, in which the optical fibre section is 
*> 5 doped with fttbium and ytterbium. 

J /nopucalfib re las,raccordingtoanyone^clairns ; 12to 15, wherein the optical 
4e User is configured to provide substantially single polarisation operate 

30 y>; ^opticalfibrelaseraccordingtoanyoneofcl^sUto 15, wherein the optical 
feie laser is configured to provide dual polarisation operation. 
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1S An optical fibre laser according to any one of claims 12 to 1 5, wherein the y£* 
fibre laser is configured to provide dual wavelength operation having one polansa^b. 



cture is a 



1<1 Ac optica fibrc laser > OBa ^ B * 10 daim 18 ' Whe " in grad /' 
Moire Pi** ^ StmCt,m ^ °" e polariSali0n - 

,0 An optical fibre laser according «, claim 18, wfereu/he grating structure 
•cofaprises fct and second overlaying DFB grating structures. 

i 

J An optical phase conjugator comprising: 

i one or more in-lin= optical fibre lasers accorffog to any one of claims 12 to 20 for 
aieratiTtwo substantially orthogonally polaris/pump light beams; and ■ 
^nol-.in-^ waveguide fcr^/ving and m*ng the pump beams™* an 

i 

input signal beam. 

j a phas = conjugator accord^ to cliun 21, in which the non-linear mixing 
l^iae is se!**d 66a, consisting <* a dispcrsion-shiSed optica! fibre; a 

chkeogenide optical fibre; and^emicondnctor optical amplifier. 

„ J , pMs e conjugate/according to claim 21 or claim te, in which the two pump 
*ams have wavelengtOspiaced to either side of the waving* of*. 

24 , A phase co~ according to any one of claims 21 to 23. in which the one or 
mire hvlke optic/sbre lasers comprise: 
' first single polarisation optical fibre laser according to claim IS; 
I " Jation controller for varying the polarisation of a light beam generated by 
■ rhi first sinefe polarisation optical fibre laser; and , ^ 

aZond single polarisation optical fibre laser accord^ to connected «, 
sel.es wJthe ft* smgle polarisation optical fibre laser and *e polarisadon controUe, 
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25 ! L phase conjugator according to any one of claim, 21 to 23 ; m which the one 
more /n-line optical fibre lasers comprise: 
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a dual polarisation optical fibre laser according claim 17. 

26.. A laser source comprising: 

a single polarisation, dual wave^gth laser according to claim 18 having two 

output wavelengths; 

■ means for detecting and /onitorinfV beat frequency between the two- output 

wavelengths of the laser; and 

a feedback circuit o/rable to control the two output wavelengths of the laser to 

. keep the detected beat fre^ency substantially constant. 
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